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(57) [Abstract] 
[Objective] 

Without impairing fabricability or low temperature elasticity 
of rubber compound which is usedfor inner liner etc of tire, 
air blocking property it improves. 

[Constitution] 

low-molecular-weight polymer of at least 1 kind which is 
chosen from acrylonitrile butadiene polymer, ethylene 
propylene diene polymer, butadiene polymer, isoprene 
polymer of polymer, weight average molecular weight 500 0 
or below which includes isobutyl of weight average molecular 
weight 300—1 500 vis-a-vis rubber component 1 00 parts by 
weight whichincludes butyl rubber 30-100 parts by weight, 
and group which consists of styrene butadiene polymer 
iscombined 3-25 parts by weight. 
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[Claim(s)] 
[Claim 1] 

3-25 parts by weight combining low-molecular-weight 
polymer of at least 1 kind which is chosen from the 
acrylonitrile butadiene polymer* ethylene propylene diene 
polymer* butadiene polymer* isoprene polymer of 
polymer* weight average molecular weight 500 0 or below 
which includes isobutyl of weight average molecular weight 
300-1500 vis-a-vis the rubber component 100 parts by weight 
which includes butyl rubber 30-100 parts by weight, and 
group which consists of the styrene butadiene polymer rubber 
composition which becomes and makes feature 



[Description of the Invention] 
[Field of Industrial Application] 

this invention regards rubber composition , especially, it 
regards rubber composition which isapplied to automobile or 
other tire. 

[Prior Art] 

From until recently, butyl rubber (IIR ) etc is used by rubber 
material which isused for inner liner and tube etc of tire 
mainly, process oil iscombined in order to improve 
fabricability of rubber material. 

[Problems to be Solved by the Invention] 

By way, as description above with elasticity air blocking 
property is requiredto rubber material for tire, but because 
process oil is not somethingwhich originally combines air 
blocking property as objective, fact that the satisfactory air 
blocking property is not acquired regarding this kind of 
rubber material is actualcondition. 

air blocking property is thought that it becomes large, 
polymer etc where the glass transition temperature is high is 
combined by , but, also glass transition temperature of rubber 
composition itself to rise with this, as elasticity at time of low 
temperature is impaired,because fabricability decreases, it is a 
undesirable. 

Then, observing to softener, as air blocking property it 
improves, evades the large rise of glass transition temperature 
be able to do this invention, furthermore the rubber 
composition where fabricability is satisfactory is offered 
makes the objective. 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective, with this 
i i 3 25 b i h bi i 
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invention, 3 - 25 parts by weight combining 
low-molecular- weight polymer of at least 1 kind which is 
chosen from acrylonitrile butadiene polymer % ethylene 
propylene diene polymer % butadiene polymer* isoprene 
polymer of polymer* weight average molecular weight 500 0 
or below which includes isobutyl of weight average molecular 
weight 300-1500 vis-a-vis rubber component 100 parts by 
weight which includes butyl rubber 30-100 parts by weight, 
and group which consists of styrene butadiene 
polymer,configuration it does rubber composition. 

Here, butyl rubber, when it is a isobutyl * isoprene rubber or a 
halogenation isobutyl * isoprene rubber, is desirable. 

In addition, aforementioned low-molecular-weight polymer 
when it is a polymer whichincludes isobutyl is desirable, as 
for content of isobutyl is notespecially restriction but 20 
weight % or more are more ideal. 

In addition, for non- rise conversion of guaranty and glass 
transition temperature of the air blocking property, as for 
weight average molecular weight of polymer which includes 
isobutyl, 380 -1300 is more desirable, 380 - 900 furthermore 
is desirable. 

When weight average molecular weight is under 300, 
satisfactory air blocking property not to be acquired, 
inaddition, when it becomes larger than 1 500, elasticity to 
decrease,because glass transition temperature rises, it is a 
undesirable. 

In addition, weight average molecular weight is range 1000 - 
3000 concerning other low-molecular-weight polymer, it is 
more desirable . 

Furthermore in this specification, as for weight average 
molecular weight, being something which wasmeasured by 
GPC (gel permeation chromatography ), as for details, with 
Tosoh KK make HC L8020,as column you used THF 
(tetrahydrofuran ) RI (differential refractometer ), as transfer 
phase as the G2000HX L, and G3000HX U detector did 
measuring line with calculation based on polystyrene . 

Here, air transmitted exponent and measurement method of 
low temperature degradation temperature areexplained. 

air transmitted exponent 

one side of rubber test piece of thin sheet in vacuum, it set 
other surface side to atmospheric pressure, it calculated 
pressure change quantitative (air amount of permeation ) of 
per time theside which is made vacuum, furthermore relative 
evaluation did this and made air transmitted exponent. 

low temperature degradation temperature 

It cooled rubber test piece, hitting by fixed power with 
h h i k i d i d 
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hammer etc, when test piece cracks, it designated temperature 
as low temperature degradation temperature. 

Without impairing elasticity at time of low temperature of 
rubber, byadding low-molecular-weight polymer in rubber 
compound with this invention , air blocking property it 
canimprove. 

In addition, also fabricability was satisfactory. 
[Working Example(s)] 

Working Example of this invention with Comparative 
Example is explained below. 

Working Example 1 

While referring to subsurface, you explain with Comparative 
Example 1~8 concerning Working Example 1~9. 

[Table 1] 
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3* AjK^J^LT IIR^^JU^A^flifflL* HR (butyl rubber ) is used as rubber component, vis-a-vis this 

100 SSffil^ftLT* J£$&#] 1 [&tSr?~?4l/JkJr 100 parts by weight, as for Comparative Example 1 when 

-f ^U^rislfflLfcitl tfcl£$J 2 (£3?§Jfe^/t" paraffin type oil is used, as for Comparative Example 2 when 

*f ^$ , fi5fflLfci§o'$-^ &tz* kt$&M 3-8 fi^fV aromatic type oil isused, in addition, Comparative Example 
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3-8 has used polymer which includes the isobutyl, but we to 
have shown case where weight average molecular weight or 
blended amount isnot ideal, on one hand, As for Working 
Example 1-9 weight average molecular weight satisfies range 
of 300 - 1 500concerning polymer which includes isobutyl, 
case where at thesame time blended amount satisfies range of 
3-25 parts by weight has beenshown. 

Furthermore it made same condition carbon black (However, 
inside in the table parenthesis product number is shown. ) DM 
as other combination* namely vulcanization agent as sulfur* 
vulcanization accelerator or vulcanization accelerator (di 
benzothiazole disulfide ), TT (tetramethyl thiuram disulfide ), 
the stearic acid and zinc white* and as filler etc concerning. 

In addition, when relative evaluation doing with Comparative 
Example 1 as 100, it shows the air transmitted exponent in 
order evaluation to do air blocking property of theseeach 
examples, 25 * in, numerical value is small, air transmission 
islittle, in other words air blocking property is good, you 
display . 

Furthermore, in order evaluation to do elasticity, it measures 
actual low temperature degradation temperature and than 
glass transition temperature shows, it possesses satisfactory 
elasticity inextent low temperature time when temperature is 
low, you display . 

As result, as for Comparative Example 6-8 in point of air 
blocking property decoy, both achievements both 
characteristics it is not possible in point of elasticity of those 
whichare superior to do. Vis-a-vis this, at point that Working 
Example 1-9 as air blocking property can beimproved 
greatly, it showed effective test value low temperature 
degradation temperature in order not to riselargely, is 
possible, both characteristics fills up regarding fabricability it 
wassuperior. 

Furthermore in upper chart it showed only concerning those 
whichuse IIR (butyl rubber ) as rubber component but, 
replacing to IIR, when the halogenation IIR is used, putting, it 
could acquire similar satisfactory resultconcerning those of 
combination which is similar to Working Example 1-9. 

In addition, in polymer which includes isobutyl, Nippon 
Petrochemicals Co. Ltd. (DB 69-057-7689 ) make M polybutene 
(tradename ) was used. While referring to Working Example 
Ilsubsurface, you explain with Comparative Example 11,12 
concerning Working Example 1 1-13, with Comparative 
Example 21 concerning Working Example 2 1,22, with 
Comparative Example 31 concerning Working Example 
31,32." 

[Table 2] 
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=TArt»tLT NR(5£g*=fA*{BL*S*fiSIli 
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As rubber component to use for NR (Inside natural rubber* 
however in the table parenthesis product number is shown. ), 
SBR (Inside styrene butadiene rubber* however in the table 
parenthesis product number is shown. ), BR (Inside butadiene 
rubber* however in the table parenthesis product number is 
shown. ), the IR (Inside isoprene rubber* however in the 
table parenthesis product number is shown. ) and combining 
inside 2 kinds of IIR (Inside butyl rubber* in the table 
parenthesis product number is shown. ), as for the 
Comparative Example 1 1,21, 31 when paraffin type oil is 
used 10 parts by weight at a time, Comparative Example 12 to 
haveshown case where 1 0 parts by weight you use those of 
isoprene polymer weight average molecular weight 8000 
vis-a-visthis 100 parts by weight, on one hand, As for 
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Working Example 3 1 ,32 those weight average molecular 
weight satisfy range of 5,000 or below concerning styrene 
butadiene polymer (styrene content 5% ) as for Working 
Example 11,13 concerning isoprene polymer, as for Working 
Example 2 1,22 concerning butadiene polymer, case where at 
same time the blended amount satisfies range of 3 - 25 parts 
by weight has been shown. 

In addition, Working Example 12 has shown case where 
polymer whichincludes isoprene polymer and isobutyl is 
jointly used 5 parts by weight at a time. 

Furthermore it made same condition carbon black (However, 
inside in the table parenthesis product number is shown. ) DM 
as other combination^ namely vulcanization agent as sulfur* 
vulcanization accelerator or vulcanization accelerator (di 
benzothiazole disulfide ), TT (tetramethyl thiuram disulfide ), 
the stearic acid and zinc white * and as filler etc concerning. 

To similar to Working Example I, 25 * evaluation it did 
concerning air transmitted exponent in (Respectively it 
designated Comparative Example 1 1,21, 31 as 100, compared 
with therespective Working Example. ) and low temperature 
degradation temperature. 

As result, each Working Example showed effective test value 
at point that it fills up both characteristics, regarding 
fabricability was superior. 

Working Example III 

While referring to subsurface, you explain with Comparative 
Example 41,42 concerning Working Example 41,42. 

[Table 3] 
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IIR (butyl rubber ) and to use NBR (Inside butadiene 
acrylonitrile rubber, however in the table parenthesis 
product number is shown. ) as rubber component, as for 
Comparative Example 41 when paraffin type oil is used, in 
addition Comparative Example 42 to have shown casewhere 
weight average molecular weight uses those of 8000 
concerning acrylonitrile butadiene polymer vis-a-vis thislOO 
parts by weight, on one hand, as for Working Example 41,42 
concerning acrylonitrile butadiene polymer the weight 
average molecular weight range of 5,000 or below filling up, 
At same time case where blended amount satisfies range of 3 
-25 parts by weight has been shown. 

Furthermore it made same condition carbon black MBTS as 
other combination, namely vulcanization agent as sulfur, 
vulcanization accelerator or vulcanization accelerator (di 
benzothiazyl-disulfide ), as stearic acid and zinc white, filler 
(However, inside in the table parenthesis product number is 
shown. ), and concerning antioxidant D (phenyl-;be -naphthyl 
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amine ) etc. 

To similar to Working Example I, 25 * evaluation it did 
concerning air transmitted exponent in (It designated 
Comparative Example 41 as 100, compared with respective 
Working Example. ) and low temperature degradation 
temperature. 

As result, Working Example 41,42 showed effective test 
value at point that it fills up both characteristics, regarding 
fabricability was superior. 

Furthermore in upper chart it showed only concerning those 
whichuse IIR (butyl rubber ) as rubber component, but when 
halogenation IIR is used, putting, itcould acquire similar 
satisfactory result concerning those of thecombination which 
is similar to Working Example 41,42. 

Working Example IV 

While referring to subsurface, you explain with Comparative 
Example 51~54 concerning Working Example 51~55. 

[Table 4] 
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lb 
« 
W 


IS 
ft 
W 


51 


52 


53 


54 


51 


52 


53 


54 


55 


E P R (JSR EP 86) 


60 


60 


60 


60 


60 


60 


60 


60 


60 


I I R (JSR Butyl 268) 


40 


40 


40 


40 


40 


40 


40 


40 


40 




30 




















2500 




2 


35 




10 


20 






5 


3500 














10 






5000 
















10 




9000 








10 














380 


















5 




1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


3.5 


TT 


I 


1 


1 


1 


1 


1 


1 


1 


1 


MB T 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


^77 'J yfg 


1 


1 


1 


1 


1 




1 


1 


1 




5 


5 


5 


5 


5 


5 


5 


5 


5 


*-#^ 7 .^ (HAF) 


60 


60 


60 


60 


60 


60 


60 


60 


60 


2&i8«ft8* (25 1) 


100 


100 


85 


90 


95 


90 


90 


90 


85 




-24 


-24 


-18 


-18 


-23 


-22 


-21 


-22 


-23 



zfAj£»£LT EPR(x^U>^PtV>=fA, s 
{IU**teMrtl*o D q§£^-fo)<S: HR(^;u 
=f A. S*S3fflrtlSp D p#£7F-ro )££«JBU 
c*tiz.Jt«« 51 l*/^-r>**-fJUStt« 
Ltzm-SZ. ttttffl 52-54 f*x^Lx>^ntV> 
S/X>tKUV— SfiSFSl^T-S*)* 2500 
li 9000 <Dt(D£(£fflLfci§"&£^LTfcy. — 
HJSSflM 51-55 fix^u>^QtV>vx>7K 

5000 WT<DttB£*fcU.ao*<0IB$**< 
3-25 m*»<DttB£«fcLfc*^£SLTa5 
U . Ml^, ftffiffl 55 (iXfb>^Pt°L/>yX> 
2500)ICJP7LT-<V^ 
T;U$#tr7tx°«JV-(aa^l5j^fi 380)£ 5 



ft* aiafflii#jft*iM*jip«(EJi»!i#jtLra) 



EPR (Inside ethylene propylene rubber, % however in the 
table parenthesis product number is shown. ) with to use IIR 
(Inside butyl rubber* in the table parenthesis product number 
is shown. ) as rubber component, in this, as for Comparative 
Example 5 1 when paraffin type oil is used, Comparative 
Example 52-54 to have shown casewhere ethylene propylene 
diene polymer weight average molecular weight uses things 
such as 2500 or 9000, on one hand, as for Working Example 
51-55 concerning ethylene propylene diene polymer those 
weight average molecular weight range of 5,000 or below 
filling up, At same time we have shown case where blended 
amount satisfies therange of 3 - 25 parts by weight, 
furthermore, Working Example 55 has shown case where5 
parts by weight it combines polymer (weight average 
molecular weight 380 ) which includes isobutyl in additionto 
ethylene propylene diene polymer (weight average molecular 
weight 2500 ). 

Furthermore it made same condition carbon black (However, 
inside in the table parenthesis product number is shown. ) TT 
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££01 1 i:l^*$I^Lr, 25" C Icfclt^^aS 

iaft«(ttR«!i 51 £ ioo <tu -e+i.^4xa>sijg 



m^tLT. mmm 51-55 li^wtttafcrt 

ft- 380 (D-tvyr^zstitf 

^T>J(Sb d p*)0 LV-25 £{$JHLfc. 
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as other combination* namely vulcanization agent as sulfur* 
vulcanization accelerator or vulcanization accelerator 
(tetramethyl thiuram disulfide ), MB T (2 
-mercaptobenzothiazole ), the stearic acid and zinc white* 
and as filler etc concerning. 

To similar to Working Example 1,25* evaluation it did 
concerning air transmitted exponent in (It designated 
Comparative Example 5 1 as 1 00, compared with respective 
Working Example. ) and low temperature degradation 
temperature. 

As result, Working Example 51-55 showed effective test 
value at point that it fills up both characteristics, regarding 
fabricability was superior. 

Furthermore Nippon Petrochemicals Co. Ltd. (DB 
69-057-7689 ) make LV-25 of "polybutene " (tradename ) 
was used to the polymer which includes isobutyl of weight 
average molecular weight 380. 

[Effects of the Invention] 

As above explained, as, air blocking property it improves with 
this invention , withoutimpairing low temperature elasticity, 
furthermore rubber composition where fabricability 
issatisfactory can be offered. 
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